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for providing mechanical support to the failing heart in these settings.
Methods: We retrospectively reviewed all patients who received a Thoratec Single-Lead-
Vented-Electric LVAD at our institution between August 1990 and February 2003. Twenty-
five patients with viral myocarditis were identified. Twenty-five patients whose primary
indication for LVAD was coronary artery disease (CAD) were randomly selected from the
same database to serve as a control group. Variables analyzed included patient demo-
graphics, duration of LVAD support, preoperative white blood cell (WBC) count and eryth-
rocyte sedimentation rate (ESR) values, percent explanted, success rate of bridge to
transplantation, and post-transplant survival rates.
Results: The VM group was younger than (35.88+/-16.43 years vs. 58.88+/-4.30 years)
(p<0.01) and consisted of a greater proportion of female patients than (36% vs. 8%)
(p=0.02) the CAD group. Duration of LVAD support, preoperative WBC and ESR values,
and percent explanted were similar between the two groups. Bridge success rates and
post-transplant survival rates were also comparable (64% transplanted in VM, 60% trans-
planted in CAD (p=0.86); 1- and 5-year post-transplant survival rates of 86.67% and
72.80% in VM, 71.43% and 62.50% in CAD, respectively (p=0.34)).
Conclusions: These findings suggest that despite the variable clinical course of VM and
the potential to rapidly progress to end-stage heart failure, LVAD implantation in these
patients yields outcomes similar to those receiving LVADs for CAD. Device support per-
mits decompression of the dilated ventricle, facilitating myocardial recovery and the likeli-
hood of bridging successfully to transplant or explant.
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Background: The biology of allograft dysfunction independent of cellular rejection
remains poorly understood. B-type natriuretic peptide (BNP) can serve as a sensitive
marker of graft dysfunction despite normal systolic function. This investigation was
designed to evaluate gene expression (GE) patterns associated with graft dysfunction
and to identify underlying molecular pathways independent of cellular rejection.
Methods: Cardiac allograft recipients were prospectively enrolled as part of The Cardiac
Allograft Rejection Gene Expression Observational (CARGO) multi-center study. Sub-
jects were followed at each post-transplant visit with biopsy (read by 3 pathologists
blinded to clinical data), whole blood BNP, echocardiography and hemodynamics. GE
profiles of circulating cells were evaluated using leukocyte microarrays with > 8,000
genes and validated with real-time PCR (RT-PCR).
Results: 42 subjects were followed for two years. For 342 encounters the median BNP
level was 190 pg/ml. Levels differed significantly as a function of gender and ethnicity
(higher in women and black Americans, p < 0.05). BNP levels were elevated in those with
Grade 3A rejection (n=9) compared to Grade 0 (n=35, p < 0.003) but lacked specificity for
acute rejection. GE profiles of patients with elevated BNP levels (>295 pg/ml) compared
to those with lower levels (<182 pg/ml, n=27) identified 25 genes correlated to BNP
(p=0.035). The genes were associated with granulocyte and monocyte lineages and
included elastases, adherence receptors, metalloproteinases and cytokine receptors.
They were distinct from genes correlated to acute cellular rejection using microarrays
and RT-PCR in the multi-center study. For 35 patients, BNP levels were compared to
quantitative results of a clinically validated 14 gene RT-PCR test for acute cellular rejec-
tion. No correlation was found.
Conclusions: Peripheral immune cell molecular pathways indicative of allograft dysfunc-
tion are associated with elements of innate immunity distinct from cellular immunity path-
ways. GE assays for acute rejection and assessment of graft function by BNP may be
complementary for detection of the quiescent state in cardiac allograft recipients.
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Background: In heart transplantation, pre-transplant anti-HLA antibody (sensitization)
increases risk of antibody-mediated rejection and other post-transplant problems. Tissue
allografts (homografts) used for aortic arch reconstruction and blood products used in the
Norwood procedure may cause HLA sensitization in infants, some of whom may need
subsequent heart transplantation. This study aimed to determine the incidence of HLA
sensitization after homograft implantation in infants.
Methods: In this cross-sectional analysis, patients who underwent the Norwood proce-
dure in infancy were tested (n=11) post-surgery and compared with control patients who
received blood products during infant cardiac surgery without allograft placement (n=4).
HLA sensitization was detected using Panel Reactive Antibody screening tests (PRA)
and ELISA assays to detect antibody to HLA Class I & II antigens. Development of anti-
blood group antibodies (isoagglutinins) was also investigated in study patients by reverse
blood typing.
Results: Median age at surgery was 6 days (0-62 d) in allograft recipients, and 9 days (0-
41 d) in controls. Median age at testing was 10 months (4mo-4yrs) in allograft recipients
and 4 years (2-6yrs) in controls. 91% of allograft recipients were sensitized (PRA>10%),
with 82% highly sensitized (PRA>4/12); 0% of controls were sensitized. 91% of allograft
recipients showed positive ELISA to HLA Class I & II antigens. Two allograft recipients
have undergone transplantation. Their HLA antibodies were shown in antibody-specificity
assays to be directed against the HLA type of their homograft donors. Anti-blood group
antibodies developed normally, even in patients whose allografts were from ABO-incom-
patible donors.
Conclusions: HLA sensitization develops in infants following tissue allograft placement,
but not after exposure to blood products. ABO incompatible allografts did not affect nor-
mal development of isoagglutinins. These results show divergent effects on the infant
immune system by exposure to T-dependent vs. T-independent antigens, and have
important implications for infants eventually needing heart transplantation after Norwood
palliative surgery.
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Background: Some molecules are involved in acute rejection following heart transplan-
tation (HT). We have identified by macroarrays and immunohistochemistry (IHC), in a
murine model of heterotopic HT, a number of genes implicated in acute allograft rejec-
tion. In this study, the expression of two of these genes, MIP-1β and VE-Cadherin, was
investigated by quantitative real time polymerase chain reaction (RT-PCR).
Methods: We have previously studied the expression profile of genes involved in acute
rejection after heterotopic HT in a murine model. Hearts from Balb/c mice were trans-
planted heterotopically in the abdomen of Balb/c (isografts) and C57BL/6 mice
(allografts). Total RNA was extracted from mice hearts that were not transplanted (NT),
from isografts and allografts. Using the technique of macroarrays and IHC, we have
shown that MIP-1β was over expressed and that VE-Cadherin was under expressed in
the acute rejection group (allografts). To validate the macroarrays and immunohis-
tochemical results, the mRNA copy numbers for MIP-1β and VE-Cadherin were deter-
mined in the 3 groups using quantitative RT-PCR and TaqMan technology. Levels of the
gene transcripts between the 3 groups were compared using the Kruskal-Wallis test.
Mann-Whitney U test was used when comparing between 2 groups. P values <0.05 were
considered to indicate significant statistical differences.
Results: The results showed that MIP-1β and VE-Cadherin were differentially expressed
between the 3 groups (p=0,01 and p=0,009 respectively) as observed in the macroarray
data and IHC staining. The relative amount of MIP-1β was significantly increased in
allografts compared to isografts and NT (p=0,01 and p=0,02 respectively). The relative
amount of VE-Cadherin was significantly decreased in allografts compared to isografts
and NT hearts (p=0,05 and p=0,02 respectively).
Conclusions: We have identified 2 genes (MIP-1β and VE-Cadherin) as markers of
acute rejection after HT in a murine model. Several lines of evidence, obtained by mac-
roarrays and validated by IHC and quantitative RT-PCR confirmed the above statement.
Validated genes can be used as potential targets in acute rejection after HT.
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Background: The hypothermic ischemic preservation required for cardiac transplanta-
tion exposes the donor heart to myocardial ischemia/reperfusion (I/R) injury upon implan-
tation. p38 mitogen-activated protein kinase (MAPK) has been directly linked to
increased apoptosis in models of myocardial I/R injury and its inhibition has significantly
improved post-ischemic myocardial function in in vivo models. However, the intracellular
signaling pathways responsible for these changes are not well determined. Additionally,
the incorporation of p38 MAPK inhibitors into myocardial preservation solutions has yet
to be examined. Here we hypothesize that the incorporation of the p38 MAPK inhibitor,
SB239063, into University of Wisconsin (UW) preservation solution results in effective
inhibition of TNF-α-induced p38 MAPK activation. The inhibition of p38 MAPK may play a
key role in mediating endothelial cell survival through the activation of the pro-survival
signals, AKT and ERK1/2.
Methods: Confluent cultured human umbilical vein endothelial cells (HUVEC) at 37°C
are pre-incubated in cold (4°C) UW solution at 4°C with or without SB239063 (50µM,
4ºC, 12hr). Cells are rewarmed and activated with TNF-α. Lysates are analyzed for p38,
AKT, and ERK1/2 activities by Western blotting.
Results: 1) UW solution with SB239063 successfully inhibited TNF-α-induced p38
MAPK activation (n=3). 2) Inhibition of p38 MAPK produced an average upregulation of
AKT activity of 42% and an average upregulation of ERK1/2 activity of 148% (n=3).
Conclusion: The p38 inhibitor, SB239063, has been effectively incorporated into UW
solution to inhibit TNF-α-induced p38 MAPK activation in HUVEC. Inhibition of p38
MAPK upregulates the activities of the anti-apoptotic signals AKT and ERK1/2. These
data suggest that p38 MAPK is a pro-apoptotic signal whose inhibition may represent a
novel method to mitigate apoptosis and improve myocardial performance following car-
diac transplantation.
